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METHOD FOR ASSEMBLING A CLUTCH SYSTEM 

5 CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This patent claims the benefit under 35, U.S.C. §120 and §365(c) of 

International Patent Application PCT/DE02/02830, filed August 1, 2002 and published 
February 27, 2003, and incorporated by reference herein. This patent also claims priority of 
10 German Patent Application No. 101 38 570.6, filed August 6, 2001, which application is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
[0002] The invention relates to a method for assembling a clutch system on a 

drivetrain. 

15 [0003] Combination clutches of seamless transmissions and dual clutches of dual- 

clutch transmissions are sufficiently known from vehicle technology. The aforementioned 
clutch systems each include two clutches. In a known method for assembling and/or 
dismantling the aforementioned clutch systems, the procedure is as follows: the dual mass 
flywheel is bolted to the engine shaft on the engine block. Then the clutch plate of the first 

20 clutch is installed. The remaining clutch parts are bolted onto the secondary mass part of the 
dual-mass flywheel in a block (including the second clutch plate). Next, the transmission is 
put on the engine block. 

[0004] In the known method, the placement of the transmission on the engine block is 

especially problematic. In this process, two keyed transmission input shafts must be slipped 

25 into the hubs of each clutch plate and the pilot bearing must be pushed in, 

[0005] The combination clutch of the seamless transmission has one clutch and the 

dual clutch of the dual clutch transmission has two clutches that are engaged by pressure. 
Because the clutch plates of clutches that are engaged by pressure are not clamped by the 
pressure plate during assembly, the insertion of the transmission shafts in the clutch hub is 

30 only possible using additional assembly aids. 

[0006] Another disadvantage is that in the assembly of the transmission on the engine 

block a relatively large mass must be handled by hand. In this context the transmission input 
shaft and the clutch parts can bump against each other. Thus, damage can occur that is not 
detected immediately. 



OBJECTS OF THE INVENTION 
[0007] The object of the present invention is to propose a method for the assembly of 

a clutch system on a drivetrain in which the assembly of the clutch system on an engine block 
and the transmission is improved and the known disadvantages from the prior art are 
5 prevented. 

SUMMARY OF THE INVENTION 
[0008] The objective is achieved in accordance with the present invention by 

proposing a method for the assembly of a clutch system on a drivetrain in which the clutch 
system is mounted on the transmission and in which the transmission is then joined to the 
10 engine block. 

[0009] According to the invention, the clutch system is mounted not directly on the 

engine shaft, but on the transmission. Because the clutch system (approximately 20 kg) has a 
lower weight than the transmission (40 kg), this method is advantageous because it enables 
an easier assembly. Accordingly, in the method of the invention, the two clutch plates of the 
15 clutch system and the secondary mass of ttie dual mass flywheel our first set on the 
transmission. In order to hold the clutch on the transmission radially during the assembly, an 
existing pilot bearing may be integrated in the clutch parts. 

[0010] A possible variant of the invention can be provided by virtue of the secondary 

mass part of the dual-mass flywheel, the clutch plates and a release system for the system 

20 being mounted as a unit in a clutch bell housing of the transmission. Accordingly, a unit 
comprising the secondary mass part of the dual-mass flywheel, the clutch system and the 
release system is introduced into the clutch bell housing. According to a further development 
of the invention, this entire unit can be axially set within the clutch bell housing. A lock to be 
provided for this purpose can also be provided to secure the release system torsionally. For 

25 example, an electrical connection of an electrical central [or concentric] release actuator of 
the release system can also be integrated as a plug connector. 

[0011] In the described variants, at least one part of the dual-mass flywheel can be 

integrated on the engine side. For this purpose, a further development of the present 
invention can provide that the primary mass is fastened to a sealed-off area of the dual-mass 
30 flywheel on the engine shaft. 

[0012] In the assembly of engine block and transmission, the individual parts of the 

dual-mass flywheel, for example, can be joined to each other. In this context it is possible to 
enable a centering and a torque transmission. 



[0013] The axial reaction force for the disengaging force of the clutch system can 

preferably be supported via a clutch cover. Preferably, a slide bearing or similar item can 
therefore be provided between the parts of the dual-mass flywheel, preferably without axial 
fixation. 

5 [0014] In dismantling according to the invention, the transmission can be separated 

fi-om the engine block. In an advantageous manner, only a relatively small axial travel is to 
be covered in the process. This is especially advantageous in vehicles with front-transverse 
installations. Damage to the individual parts is thus prevented in the method of the present 
invention. 

10 [0015] Then a lock between the release system and the clutch bell housing can 

preferably be released. A switching of individual clutch plates is then possible in an 
advantageous way by further dismantling of the clutch system. 

[0016] In the aforementioned variant, it is conceivable that the dual-mass flywheel is 

preferably also divided in a different way in the assembly according to the invention. 
15 [0017] It is also possible for all parts of the dual-mass flywheel to be integrated in the 

clutch block. 

[0018] Furthermore, it is conceivable that an axial fixing of the cover in the clutch 

bell housing is also used for dual clutches or other engagement systems. For example, 
openings or similar arrangements for an axial airflow may be provided by movement of the 
20 axially supportive roller bearing in the clutch cover, preferably in the inner area of the dual- 
mass fljwheel. 

[0019] In the proposed variants, at least the advantages of an easier assembly of the 

clutch system within the clutch bell housing are provided. Furthermore, the clutch can 
preferably be supported during assembly via two bearings in the clutch bell housing. 

25 Moreover, during the assembly an axial fixing of the clutch in the clutch bell housing can be 
produced. During the dismantling, only a small axial travel is to be covered and the 
dismantling can be carried out at any desired state of the release system. Furthermore, no 
manual unlocking is required before the dismantling, so that possible mistakes are thereby 
avoided. In the method of the invention, because of the axial cover force support, the 

30 disengaging forces do not put pressure on the engine shaft bearings. This is also true for 
clutches that are engaged by pressure. Moreover, the release system can operate with a small 
movement range, because multiple installation tolerances no longer need to be observed. 
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[0020] In another variant of the method of the invention, it may be provided that the 

clutch system is axially fixed on the engine shaft. Accordingly, the release system for the 
clutch system, the clutch plates of the clutch system and at least one part of the dual-mass 
flywheel can be integrated in the transmission. Preferably, the release system can be placed 
S in the clutch bell housing. A unit comprising the secondary mass part of the dual-mass 
flywheel and the clutch plates preferably in this context can be placed in the clutch bell 
housing. 

[0021] On the engine side, at least one part of the dual-mass flywheel can be 

integrated in the engine. For example, the primary mass part of the dual-mass flywheel can 

10 preferably be bolted together with the engine shaft as a single part. If the transmission along 
with the clutch system is then fit onto the engine block, the connection can be produced 
between the primary mass part of the dual-mass flywheel and the clutch system. For this 
purpose, a centering, a torsional slaving and an axial fixation can be provided via a lock, 
especially in the case of tractive operation. 

15 [0022] For dismantling, the transmission can, in the previously described versions of 

the transmission, be separated fi^om the engine block. However, in this context, the 
transmission input shafts are completely extracted firom the clutch. Then, the lock between 
the primary mass part and the clutch system can be released. Individual clutch plates can be 
replaced in an advantageous manner by fiirther dismantling of the clutch system. 

20 [0023] Also for this variant, the dual-mass flywheel can be separated in a different 

manner. It is possible that all parts of the dual-mass flywheel are integrated in the clutch 
block. Furthermore, it is conceivable that the torsional slaving can occur on a larger 
diameter. The axial fixing to the engine shaft can be designed according to the force 
direction of the clutch actuation movements. If, for example, only compressive forces occur, 

25 two-sided force support may be omitted. However, in this context the axial fluctuations of 
the engine shaft are to be taken into consideration. 

[0024] For the axial fixing in the outer area of the clutch, a bolt connection may 

preferably be provided. The bolts may be installed in an advantageous way on the engine 
side. Before dismantling the transmission, these bolts can be unscrewed. The clutch parts 
30 can remain in the clutch bell housing during this process. The required travel for removing 
the transmission firom the engine block is thereby substantially reduced. 
[0025] It is possible for a fixed-covered disengagement system to be used. 
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[0026] This arrangement is preferably possible for a combination clutch system 

having compressive and tractive operation. However, before dismantling ttie transmission, a 
junction point should then be separated. This can be, for example, the connection of the 
release system or the locking of the clutch system. 
5 [0027] The method of the invention may preferably be used for seamless combination 

clutches or double clutches as well as all other clutch systems, especially with a pilot bearing. 
[0028] The patent claims submitted along with the application are formulation 

proposals without prejudice for the attainment of more extensive patent protection. The 
applicant reserves the right to claim still other feature combinations previously only disclosed 

1 0 in the description and/or drawings. 

[0029] References used in the dependent claims refer to the further configuration of 

the subject matter of the main claim by the features of each dependent claim; they are not to 
be understood as renunciation of the attainment of separate, concrete protection for the 
feature combinations of the referred dependent claims. 

15 [0030] Because the subject matter of the dependent claims may constitute separate 

and independent inventions with respect to the state of the art on the priority date, the 
applicant reserves the right to make them the subject matter of independent claims or partial 
declarations. Furthermore, they may also include independent inventions that have a 
configuration independent of the subject matter of the preceding dependent claims. 

20 [0031] The exemplary embodiments are not to be understood as a limitation of the 

invention. Rather, numerous alterations and modifications are possible within the context of 
the present publication, especially such variants, elements and combinations and/or materials 
that may be inferred by one skilled in the art with regard to the resolution of the problem 
using, for example, a combination or adaptation of individual features, elements or 

25 methodological steps that are described in the general description and embodiments as well 
as the claims and are contained in the drawings and, using combinable features, lead to a new 
subject matter or to new methodological steps or methodological sequences, even if they 
pertain to manufacturing, testing and operating method. 

[0032] Additional advantages and embodiments arise fi-om the dependent claims and 

30 fi-om the drawings described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 illustrates a possible variant of a method according to the invention 
for assembling and dismantling a clutch system; 



Figure 2 illustrates a system having a clutch system according to Figure 1 
fixed within a clutch bell housing; 

Figure 3 illustrates another system having a clutch system according to Figure 
1 fixed within a clutch bell housing; 
5 Figure 4 illustrates a system having a clutch system according to Figure 1 

fixed within a clutch bell housing having an airflow through the inner area of a dual-mass 
flywheel; 

Figure 5 illustrates another possible variant of the method according to the 
invention for assembling and dismantling the clutch system; 
10 Figure 6 illustrates a system having an exterior lock and a primary mass part 

of the dual-mass flywheel bolted onto the engine shaft according to Figure 5; 

Figure 7 illustrates a system having an outer bolt connection of the clutch 
system to the flywheel and having a primary mass part of the flywheel according to Figure 5 
bolted to the engine shaft; 
1 5 Figure 8 illustrates a system having an interior lock and a primary mass part of 

the flywheel according to Figure 5 bolted to the engine shaft; and, 

Figure 9 illustrates a system having an interior lock and a primary mass part of 
the flywheel according to Figure 5 affixed to the clutch system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
20 [0033] In Figures 1 to 4, a possible variant of the method according to the invention is 

indicated, an additional variant of the method being depicted in Figures 5 to 9. In all of these, 
the equivalent components are designated by the same reference characters. 
[0034] In Figures 1 to 5, each shows three illustrations that depict in its essentials the 

assembling and dismantling of clutch system 106 on a drivetrain, each according to the two 
25 variants. 

[0035] In Figure 1 a unit comprising a secondary mass part 104 of the second 

flywheel, a clutch system 106 and the release system 118 is represented in a first assembly 
step (top illustration). The represented unit is then installed in clutch bell housing 117, as 
indicated by the center illustration in Figure 1. This entire unit is attached in clutch bell 
30 housing 117 via an axial fixing 111. The lock to be provided for this is also used to 
torsionally secure release system 118. The electrical connection of an electrical central 
release actuator can also be integrated here as a plug connection. 
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[0036] On the engine shaft or crankshaft 101, a primary mass part 102 is attached to a 

sealed-off area of the dual-mass flywheel. The joining of the parts of the dual-mass flywheel 
is accomplished in the assembly of engine block and transmission, which is represented by 
the bottom illustration in Figure 1. A centering element 115 and torque transmission are to 
5 be achieved in this way. 

[0037] The axial force in reaction to the disengagement force is supported via the 

clutch cover. A slight bearing 108 can be provided between the parts of the dual-mass 
flywheel without axial fixation, 

[0038] In the dismantling, the transmission can be separated from the engine block. 

10 Only a relatively small axial travel is covered in this. This is especially advantageous in a 
front-transverse installation of the transmission. A damaging of parts is thereby prevented. 
Next the lock between release system 118 and clutch bell housing 117 is released. A 
replacement of individual clutch plates is then possible by fiirther dismantling clutch system 
106. 

15 [0039] Figure 2 shows a system having the clutch system 106 according to Figure 1 

fitted within clutch bell housing 117. In this system, and axial force support of clutch system 
106 is provided. Furthermore, axial fixing 111 of release system 118 is shown. Release 
system 118 in this system has an interior stator 110. 

[0040] Depicted in Figure 3 is another system with the clutch system 106 fixed in 

20 clutch bell housing 117. This system differs from the system according to Figure 2 only by a 
housing of release system 118 that is depicted in simplified form. This is achieved by using a 
stator 110. 

[0041] In Figure 4 an arrangement having a clutch system 106 affixed in clutch bell 

housing 117 is shown with an air flow through the inner area of the dual-mass flywheel. This 
25 is achieved in particular by displacement of the axially supportive roller bearing in the clutch 
over. The possible air flow is indicated by an arrow 112 in Figure 4. 

[0042] Another assembly variant according to the present invention is shown in 

Figure 5, in which several illustrations depict the assembling and dismantling sequence. In 
this variant, clutch system 106 is axially fastened to the engine shaft. 
30 [0043] For this purpose, release system 118 is placed in clutch bell housing 117. A 

unit comprising secondary mass part 104 and clutch system 106 is represented (top 
illustration). This is then introduced in clutch bell housing 117 (center illustration). 
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[0044] Primary mass part 103 of the dual-mass flywheel is attached as a single part to 

the engine shaft by a bolt connection 102. If the transmission along with clutch system 106 is 
fit onto the engine block (bottom illustration), a connection is produced between primary 
mass part 103 and clutch system 106. For this purpose a centering element 115, a torsional 
5 slaving element 107 and an axial fixing 111 are provided by a lock, especially when there is 
tractive operation of clutch system 106. 

[0045] In the dismantling, the transmission can be separated from the engine block. 

However, in this context the transmission input shafts must be completely extracted from 
clutch system 106. Then the lock between primary mass part 103 and clutch system 106 is 
10 released. A replacement of individual clutch plates is then possible by fiirther dismantling 
clutch system 106. 

[0046] Depicted in Figure 6 is a system having an exterior lock element 116 and the 

primary mass part 114 of the dual-mass flywheel according to Figure 5 that is bolted to the 
engine shaft. Furthermore, torsional shaving element 107 is designed as a key and provided in 

15 the area of a primary mass part 114 on the clutch side. In this arrangement a bearing 119 is 
disposed between primary mass part 114 and secondary mass part 104. 
[0047] Figure 7 shows another system having exterior connecting bolts 113 to 

connect clutch system 106 to the dual-mass flywheel. Connecting bolts 113 can preferably 
be installed on the engine side. Moreover, primary mass part 103 on the engine shaft side is 

20 joined to the engine shaft, a corresponding bolt connection 102 being used. Also in this 
system a torsional slaving element 107 having a key is provided. In the systems according to 
Figure 6 and 7, torsional slaving element 107 can also act on a larger diameter. 
[0048] Depicted in Figure 8 is a next system having an interior lock 116, which is 

designed to be detachable. Furthermore, primary mass part 103 of the flywheel is bolted to 

25 the engine shaft. Also in this case, a centering element 115 of clutch system 106 in relation 
to engine shaft 101 is provided. 

[0049] Figure 9 shows another system, likewise having an interior lock 116. Primary 

mass part 103 of the flywheel is attached to clutch system 106. In contrast to the other 
systems, the dual-mass flywheel in Figure 9 is integrated in the clutch block. 
30 [0050] The axial fixation to the engine shaft can be designed according to the force 

direction of the clutch actuation. If, for example, only compressive forces occur, then two- 
sided force support can be omitted. Before dismantling the transmission, the bolt connections 



can be unscrewed. The clutch parts remain in clutch bell housing 117. The necessary travel 
to extract the transmission from the engine block is thereby substantially reduced. 
[0051] The proposed systems can also be combined with a release system 118 affixed 

to the cover. Furthermore, the systems can be used for combination clutch system 106 with 
5 compressive and tractive operation. However, before dismantling the transmission, a 
junction point must be separated. This can be, for example, the connection of the release 
system 118 or, in accordance with Figure 7, lock 116 of the clutch system 106. 
[0052] In all systems, the provided clutch system can be assembled and dismantled in 

the easiest manner when employing the method according to the invention. 

10 
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